Adult brainstem ganglioglioma bulging into the fourth ventricle  by Lee, Cheng-Chia et al.
Formosan Journal of Surgery (2014) 47, 116e121Available online at www.sciencedirect.com
ScienceDirect
journal homepage: www.e-f js .comCASE REPORTAdult brainstem ganglioglioma bulging
into the fourth ventricle
Cheng-Chia Lee a,b, Chun-Fu Lin a,b, Tsui-Fen Yang b,c,
Yang-Hsin Shih a,b, Sanford P.C. Hsu a,b,*a Department of Neurosurgery, Neurological Institute, Taipei Veterans General Hospital, Taipei,
Taiwan
b School of Medicine, National Yang-Ming University, Taipei, Taiwan
c Department of Rehabilitation, Taipei Veterans General Hospital, Taipei, TaiwanReceived 14 March 2013; received in revised form 16 September 2013; accepted 9 January 2014
Available online 22 May 2014KEYWORDS
brainstem;
foramen of Magendie;
fourth ventricle;
ganglioglioma;
telovelar approachConflicts of interest: The authors
involvement in any organization or en
est, or non-financial interest in the
discussed in this manuscript.
* Corresponding author. Departmen
ical Institute, Taipei Veterans Genera
Shih-Pai Road, Section 2, Peitou, Taip
E-mail address: doc3379b@gmail.c
http://dx.doi.org/10.1016/j.fjs.2014.
1682-606X/Copyright ª 2014, TaiwanSummary The authors present a case report of a 43-year-old female patient with ganglioglio-
ma of the brainstem, which is an unusual location for the adult type of ganglioglioma. The
sitting position and telovelar approach were used, and the tumor was totally removed with
comprehensive intraoperative neuromonitoring. The ganglioglioma was an intra-axial tumor
infiltrating the brainstem; however, adjuvant radiotherapy was not used. The preoperative
characteristics, surgical techniques, outcome, and distinct treatment strategy are discussed.
Copyright ª 2014, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
A ganglioglioma is classified as a benign and slow-growing
tumor and can occur in the first 3 decades of life. Its inci-
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Surgical Association. Published bysystem, and is less than 2% of all intracranial neoplasms.
Most gangliogliomas are located in the supratentorial area
(e.g., the temporal and frontal lobes). Infratentorial gan-
gliogliomasdespecially brainstem gangliogliomasdare rare
and most patients are pediatric. In this article, we present
a rare case of brainstem ganglioglioma in the dorsal
medullar oblongata that bulged into the floor of the fourth
ventricle. In this report, the surgical techniques and
treatment strategy are discussed. The relevant literature is
reviewed to promote an understanding of this rare disease.
2. Case Report
A 43-year-old female had a sudden onset of a feeling of
heaviness, headache, and dizziness for 1 month. She hadElsevier Taiwan LLC. All rights reserved.
Figure 1 A series of magnetic resonance imaging (MRI) reveal a tumor in the foramen Magendie. (A) Slightly heterogeneous-
enhanced soft tissue mass is present in the inferior part of the fourth ventricle. It shows hypointensity in the T1-weighted
image (T1WI) and hyperintensity in the T2-weighted image (T2WI). The tumor was poorly enhanced after the gadolinium (Gd)
injection. The diffusion-weighted images show a hot spot, which may indicate an area of hypercellularity. (B) Postoperative MRI
study shows total tumor removal with a smaller ventricle size.
Brainstem ganglioglioma 117one fainting spell with an upward gaze. Her personal and
family history was unremarkable. Mild cerebellar ataxia
was noted, but she could still walk well. The brain magnetic
resonance image (MRI) showed a heterogenous, popcorn-
shaped mass lesion within the fourth ventricle that had an
ill-defined margin with the dorsal surface of the medulla
oblongata. The mass was 2 cm  2 cm  2 cm. The intra-
ventricular portion of the tumor blocked the outlet of ce-
rebrospinal fluid (CSF), which produced secondary
obstructive hydrocephalus. The mass was hypointense on
T2-weighted images and hyperintense on T1-weighted im-
ages with poor gadolinium (Gd) enhancement (Fig. 1A).
In May 2011, she underwent surgical resection in the
sitting position and by a telovelar approach. Air emboli
were detected intraoperatively and the operation was dis-
continued temporarily. When the procedure was resumed,
we found that the tumor had low vascularity and was
fragile, but it had infiltrated into the dorsal surface of the
medulla oblongata (Fig. 2A). A gross total tumor removal
was achieved, although the margin of the tumor could notbe distinguished from the floor of the fourth ventricle. The
cerebrospinal fluid (CSF) pathway was reopened and the
structure of the fourth ventricle was clearly evident after
removing the tumor. Intraoperative mapping guided the
operator to locate the nucleus of cranial nerve (CN) 12 just
behind the tumor, and helped the operator find the intact
nuclei of CN7, CN8, and CN11 (i.e., the nucleus ambiguus)
during the operation (Fig. 2B). The motor evoked potentials
(MEPs) of the CN were within the normal range during the
whole procedure. The operation was smoothly performed.
The patient awoke without any CN deficits.
The histopathologic examination showed that the spec-
imen was composed of a diffuse astrocytoma component
and neoplastic ganglion cells. The neoplastic ganglion cells
(which were highlighted with synaptophysin and neurofila-
ments stains) were characterized by cytomegaly, nuclear
pleomorphism, and prominent nucleoli. Some ganglion cells
showed binucleation. Staining for glial fibrillary acidic
protein (GFAP) outlined the astrocytic cells. Rosenthal fi-
bers were present. The mindbomb E3 ubiquitin protein
Figure 2 The mapping procedure after removing part of the tumor. (Left) Prior to tumor resection, the foramen of Magendie is
obstructed. (Right) After tumor resection, the nucleus of cranial nerve (CN) 12 is located beyond the tumor, and the nucleus
ambiguous and nuclei of CN7, CN8, and CN 11 are intact. CN7, CN9, CN10, and CN12 function is intact and could be stimulated by
triggered electromyography. AP Z action potential.
118 C.-C. Lee et al.ligase 1 (MIB-1) labeling index was less than 1 (Fig. 3). The
diagnosis of ganglioglioma was confirmed.
Postoperative MRI showed total tumor removal with a
smaller ventricular size (Fig. 1B). The tumor had infiltrated
the fourth ventricle floor of the brainstem; however,
adjuvant radiotherapy was regarded as unnecessary
because of the benign nature of the tumor and the lack of
enhanced residual lesion in the postoperative MRI. Post-
operative follow up was performed every 6 months, and
included neurological examinations and imaging studies.Figure 3 Histopathology examination shows the presence of di
Staining for glial fibrillary acidic protein (GFAP) outlines the astrocy
synaptophysin and neurofilament (SY-38) stains are characterized b
Rosenthal fibers are also present. The mindbomb E3 ubiquitin protThere was no evidence of recurrence 2 years after surgery.
The patient’s cerebellar ataxia improved gradually, but was
still present at 1 year after the operation. The patient
returned to work 2 months after surgery.3. Discussion
The incidence of gangliogliomas is 0.4% of all neoplasms in
the central nervous system. They most frequently occur inffuse astrocytoma components and neoplastic ganglion cells.
tic cells. The neoplastic ganglion cells which are highlighted by
y cytomegaly, nuclear pleomorphism, and prominent nucleoli.
ein ligase 1 (MIB-1) labeling index was <1.
Table 1 Summary of the published adult cases of brainstem gangliogliomas.
Age, sex Location Symptoms/signs First Management Sequential
management
FU period
(mo)
Recurrence Survival
(mo)
Lee, 2013 43, F Floor of 4th ventricle Ataxia Gross total
resection
Closely follow-up, no
radiotherapy
27 d Alive
Zhang, 2013 39, M Medulla, pons,
peduncle
Diplopia, strabismus,
facial numbness,
dizziness
Subtotal resection Closely follow-up, no
radiotherapy
69 d Alive
28, F Medulla peduncle Ataxia Partial resection Closely follow-up, no
radiotherapy
45 d Alive
52, M Medulla, pons,
peduncle
Ataxia Partial resection Closely follow-up, no
radiotherapy
33 d Alive
49, M Medulla Limited neck mobility Partial resection Closely follow-up, no
radiotherapy
21 d Alive
Lagares, 2009 59, M Floor of 4th ventricle
to tectum
Dizziness, syncope Partial resection Closely follow-up, no
radiotherapy
12 d Alive
19, F Floor of 4th ventricle
to vermis
Ataxia Subtotal resection Closely follow-up, no
radiotherapy
42 d Alive
36, F Brainstem to 4th
ventricle
Ataxia, CN 6 palsy,
hemiparesis
dysmetria
Subtotal resection Closely follow-up, no
radiotherapy
120 d Alive
Safavi-Abbasi, 2007 21, M Peduncle, cerebellum Headache Partial resection Closely follow-up, no
radiotherapy
24 d Alive
Karamitopoulou, 1995 22, M Brainstem Ataxia, hemiparesis,
swallowing
difficulties
Partial resection Closely follow-up, no
radiotherapy
192 d Dead
Garcia, 1984 19, M Midbrain, pons, 4th
ventricle
Hemiparesis, bil. CN6
palsy, uni. CN7 palsy
Partial resection Closely follow-up, no
radiotherapy
6 d Alive
Tommasi, 1966 23, M Medulla, cervical cord N/A Partial resection N/A N/A N/A N/A
Bielschowsky, 1911 26, M 4th ventricle, pons,
CP angle
N/A Autopsy N/A N/A N/A Dead
Pick, 1911 24, F Medulla, cervical cord N/A Autopsy N/A N/A N/A Dead
CN Z cranial nerve; CP Z cerebello-pontine; CTZ chemotherapy; F Z female; FU Z follow-up; M Z male; mo Z months; N/A Z not available; OP Z operation; RT Z radiotherapy;
yr Z years.
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120 C.-C. Lee et al.the first 3 decades of life with a slight predominance for
males. Gangliogliomas comprises two major components:
glial cells and neurons. Astrocytes tend to be relatively
benign tumors and are classified as world health organiza-
tion (WHO) Grade I or Grade II tumors. Patients generally
present with seizures as a first or major clinical symptom,
particularly for a ganglioglioma in the temporal lobe.
Infratentorial gangliogliomas are rarely encountered, and
very few patient reports are available (Table 1). In the past,
most patients were diagnosed by autopsy after a sudden
death that resulted from the tumor’s location and respira-
tory problems. In MRI studies of the infratentorial space,
the characteristics of the gangliogliomas appear similar to
those of other low-grade intra-axial tumors. In T1-weighted
images (T1WIs), gangliogliomas appear with low or high
signal intensity. In T2-weighted images (T2WIs), ganglio-
gliomas are usually hyperintense. Portions of the tumor
may be enhanced following the injection of Gd. Calcifica-
tion is also common; however, it is more clearly visible in
CT scans. In a preoperative radiological workup, the dif-
ferential diagnosis should include dysembryoplastic neuro-
epithelial tumor, oligodendroglioma, low-grade glioma, and
pleomorphic xanthoastrocytoma. Compared to brainstem
gliomas, older patients have brainstem gangliogliomas that
more frequently involve the medulla, and the tumors have
a longer course before a patient seeks medical attention.
A wide radical excision is the deciding factor for a good
prognosis for gangliogliomas. The sitting position is suitable
for the patient because it can prevent excessive bleeding and
provide a good trajectory. The telovelar approach can lead to
less damage to the vermis, thereby preventing postoperative
mutism. With current surgical techniques, tumors in the fo-
ramen of Magendie are not difficult to approach; however,
when the tumor has infiltrated thebrainstem, comprehensive
intraoperativemonitoring andmapping are crucial. Lower CN
functions should be continuously monitored bymotor evoked
potentials (MEPs). By using subdermal needle electrodes in
the scalp at C1 and C2, MEP stimulation activate the primary
motor cortex. For recording purposes, subdermal needle
electrodes are placed at the muscle groups of interest: the
soft palate [for the glossopharyngeal nerve and the vagus
nerve (CN9 and CN10, respectively)], the trapezius [for the
accessory nerve (CN11)], or the tongue [for the hypoglossal
nerve (CN12)]. Placement of recording electrodes at the
vocalis muscles [for the vagus nerve (CN10)] can be achieved
by specifically designed surface electrodes, thereby enabling
attachment to the endotracheal tube. A trigger EMG facili-
tates localization of the cranial nucleus and determines the
thinness of the tumor capsule.
It is believed that the dentate nuclei and their connec-
tions through the brainstem to the thalamus have a role in
speech function and that damage to this pathway results in
cerebellar mutism syndrome (CMS). It has been postulated
that vermian incisions are correlated with a higher inci-
dence of cerebellar mutism. One study reports that a ver-
mal incision is an independent risk factor for the
development of cerebellar mutism (regardless of the tumor
type) and tumor size is a significant risk factor for medul-
loblastomas only.1 However, larger and more recent studies
have not confirmed these findings.2e4
The telovelar approach to the fourth ventricle has been
previously well described and appears to provide relativelyminimal trauma and a vermian-sparing corridor into the
space occupied by the posterior fossa tumor in children.
Some small series favor the telovelar approach. One study
of 16 patients reported that only a small percentage of
patients was at risk for CMS.5 In another study, 15 of 23
children with posterior fossa ependymoma presented with
cerebellar mutism (65.2%).6 In addition, the telovelar
approach was associated with postoperative CMS in 30% of
pediatric patients.7 These findings cannot be considered a
relatively low rate of CMS. Therefore, the actual incidence
and prognostic factors of CMS remain uncertain. Further
investigation is necessary to determine the CMS complica-
tions of the telovelar approach.
Gross total resection is suggested as the optimal man-
agement for intracranial gangliogliomas. The 10-year sur-
vival rate for patients with supratentorial ganglions can be
as high as 85%.8 However, total resection of brainstem
gangliogliomas is risky and some important neuronal
structures are involved in the lesion.
Some physicians may consider adjuvant or salvage ra-
diotherapies. Because of their rarity, the benefits of
postoperative radiotherapy remain controversial. No pro-
spective studies have been performed regarding radio-
therapy for gangliogliomasdeven for supratentorial
gangliogliomas. In 2012, the Mayo Clinic group reported a
large series of 88 ganglioglioma patients who had been
treated since 1970; only a small group of patients (n Z 7)
underwent radiotherapy postoperatively.9 The results
proved that adjuvant/salvage radiation therapy was not
associated with prolonged progression-free survival for the
group as a whole (p Z 0.74).9 Most other reports agree
that gross total resection should be performed whenever
safely possible and that this does not require post-
operative irradiation.8e10 Even partial resections of
brainstem gangliogliomas also have a favorable long-term
outcome with a 5-year survival rate of 78%.8
Another report took a different view and suggested
that when gangliogliomas are subtotally resected, radio-
therapy improves the local tumor control rate of low-
and high-grade tumors. Therefore, the role of radio-
therapy is controversial, especially with the possible
adverse effects on the development of the central ner-
vous system in children and probable malignant degen-
eration in adults.
In this reported case, the infiltrating part of the gan-
glioglioma has been closely followed, while watching for
the possibility of recurrence. Brainstem gangliogliomas
rarely occur in adult patients, and histological diagnosis is
crucial for further management. Maximal safe surgical
resection with comprehensive intraoperative neuro-
monitoring can help achieve a favorable outcome and long-
term tumor control. The role of radiation therapy is
controversial and more evidence is needed to verify its
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